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FOREWORD 


THIS  ATLAS,  ONE  IN  A  SERIES  OF  43  REGIONAL  SURFA 
IS  PRODUCED  TO  FULFILL  A  NEED  OF  NAVY  PLANNING  STAFFS  AND 
INDUSTRIAL  COMMUNITIES  FOR  THE  LATEST  AVAILABLE  OCEAN  SURF. 
THESE  ATLASES  ADD  TO  THE  WEALTH  OF  NAUTICAL  INFORMATION  UI'i 
TIONAL  PLANNING,  NAVIGATIONAL  SAFETY,  AND  SHIPPING  ECONOMY 
PRODUCTION  AND  WIDE  DISSEMINATION  OF  THIS  ATLAS  ARE  MADE  P< 
LATEST  COMPUTER  TECHNIQUES. 


THE  CONSTANT  IMPROVEMENT  IN  THE  QUALITY  OF  SURFA( 
RECEIVED  OVER  THE  YEARS  IS  MADE  POSSIBLE  LARGELY  BY  THE  MOl 
OF  VOLUNTARY  OBSERVERS  IN  RECENT  YEARS.  THE  DEFENSE  MAPPII 
OCEANOGRAPHIC  OFFICE,  AND  THE  USER  OF  THE  ATLASES  RELY  ON  r 
SERVATIONS  OF  THE  MAN  WHO  HAS  "BEEN  THERE."  MARINERS,  IN  I 
OBSERVATIONS,  RENDER  A  SERVICE  NOT  ONLY  TO  THEMSELVES  BUT  I 
GO  DOWN  TO  THE  SEA  IN  SHIPS."  WITH  THE  ADVENT  OF  NUCLEAR  I 
NAVIGATION  AIDS,  AND  300,000-TON  SHIPS,  UP-TO-DATE,  RAPIDLY 
ENVIRONMENTAL  AND  NAVIGATIONAL  INFORMATION  HAS  BECOME  INCRE 


john  r.  McDonnell 

Captain,  U.S.  Navy 
Commander 


FOREWORD 

S,  ONE  IN  A  SERIES  OF  43  REGIONAL  SURFACE  CURRENT  ATLASES, 
ILL  A  NEED  OF  NAVY  PLANNING  STAFFS  AND  THE  SCIENTIFIC  AND 
IES  FOR  THE  LATEST  AVAILABLE  OCEAN  SURFACE  CURRENT  DATA. 

0  THE  WEALTH  OF  NAUTICAL  INFORMATION  UPON  WHICH  OPERA- 
VIGATIONAL  SAFETY,  AND  SHIPPING  ECONOMY  DEPEND.  RAPID 
;  DISSEMINATION  OF  THIS  ATLAS  ARE  MADE  POSSIBLE  BY  THE 
.'HNIQUES . 


?ANT  IMPROVEMENT  IN  THE  QUALITY  OF  SURFACE  CURRENT  DATA 
(EARS  IS  MADE  POSSIBLE  LARGELY  BY  THE  MORE  THOROUGH  REPORTS 
/ERS  IN  RECENT  YEARS.  THE  DEFENSE  MAPPING  AGENCY,  THE 
ZE,  AND  THE  USER  OF  THE  ATLASES  RELY  ON  THE  PERSONAL  OB- 
4AN  WHO  HAS  "BEEN  THERE."  MARINERS,  IN  REPORTING  THEIR 
ER  A  SERVICE  NOT  ONLY  TO  THEMSELVES  BUT  ALSO  TO  ALL  "WHO 
IN  SHIPS."  WITH  THE  ADVENT  OF  NUCLEAR  POWER,  ELECTRONIC 
SID  300 , OOO-TON  SHIPS,  UP-TO-DATE,  RAPIDLY  DISSEMINATED 
NAVIGATIONAL  INFORMATION  HAS  BECOME  INCREASINGLY  IMPORTANT. 


john  r.  McDonnell 

Captain,  U.S.  Navy 
Commander 


1  ACCISSIDN  for  ~  ~] 

NT IS 

DOC 

UNANNOU 

WSTl'tCA 

While  Section 

Butt  Section  Q 
Nero  p 

TION  .  . 

BY 

imin 

mimuem  cods 

[  Oist.  MIL  end/or  SPECMLl 

h 

„  •  f  \ 

SURFACE  CURRENT  ATLASES 

HUS  S !  R  If  S  I'K  I'.'VPl  ",  !.RI7.li)  ATI.ASI  S  KiTI.AiiS  Mil  •  r-V :  K> *  -KAir- 1 .  ■  . •> 

ATI. ASKS  I'K  SIKKAiK.  i  TKRKNTS  (HrP  SAh,  %►>•*.  >7'>>  Wh!«  h  V!M  vAV  Al  I  1 

iHYPITK!)  KH1  ’M  I.'ATA  oBTA  I  NKO  DTK  I  N'(  ■  i'h!  PhKUC  1  **o  «  -  1*  V. .  PUS!  \i AII.ASIS  :'-:K 

COSKORM  in  THK  S'!  ANI'ARi'  NAVY  iK.KAS  AKK.A  AS'!'  Rl  I"N  INPiTv  I .  I  I T  S  SH-'W:.  RK  ;  ■  V :  A'1  •:  *• 

e.K.,  Ni  >0  SP  IV'J-NP  10  UiV'.Rs  NORTH  !  At:  IK!'  1-  i  AST  .  K  >K  KKI 1  I T  V  S  . 


Ki'KNT  IMPKoVIMINTS  IN  liil  PAIA  K  II  !  ASSIK!  I  hi  I  N>  I  s  I  N  •  Ih!  .AT:-;, 

H 1 1  -  H  -MAI  I  TY  Si’RKAi  I  i  I  KK!  NT  PAT  A  AVAITABI  I.  I  Hi  ill:  N  1  ■  MAINS  'VK: 

I  HAS  -..VOU, OIK'  OHSKRVAT  IONS  AND  A  KINtKAI  ITPAIi  -  K  i  Hi  i  II  i  VI 1  I  r!  YAP! 

INDEX 


40°  60°  80°  100°  120°  140°  160°  E  180°  160°  W  140°  120°  100° 


\\\\\\\\\\ 

1402 _ c 

0402  ^  C 

1402  _ 

L^NP  4  ( 

f  s 

'  NP  5  _  •= 

^  NP 

- - - i-a- 

NAX 

40°  -8 


1402 

J  NP7 


NP'° 


NP  8 


NP  9 


NP  11 


NP  12 


NP  1 3  x 


SP  1  -f 


1403 

SP^ 


OCEAN  AREA  SURFACE  CURRENT  ATLASES 
SP  1400  NORTH  ATLANTIC  OCEAN 
SP  1401  SOUTH  ATLANTIC  OCEAN 
SP  1402  NORTH  PACIFIC  OCEAN 
SP  1 403  SOUTH  PACIFIC  OCEAN 
SP  1404  INDIAN  OCEAN 


40°  40°  80°  100°  \  120°  140°  160°  180°  160°  140°  120°  100°  8 


CURRENT  ATLASES 
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Introduction 


If  there  are  12  or  more  obse 
by  vector  resultants  as  <o 1. 


The  Surface  Current  Data  File,  f too  which  these  atlases  are  derived,  consists  primarily 
of  over  four  alllion  ship  set  and  drift  observations.  These  data  were  collected  by  ehe 
Netherlands,  Japan,  Britain,  France,  and  the  United  States.  The  file  is  supplemented 
by  several  thousand  Geomagnetic  Electroklnetograph  (GEK)  observations,  mostly  Japanese. 
The  file  spans  the  period  free  the  early  1850's  to  the  present.  The  earliest  observa¬ 
tions  were  collected  by  the  Netherlands  and  Great  Britain;  those  of  the  1960’s  through 
the  present  sre  primarily  United  States  data. 

General  Quality 

The  quality  of  this  data  file  is  considered  high  for  this  type  of  derived  value.  The 
data  have  been  carefully  screened  for  duplication;  observations  taken  under  adverse 
conditions  (l.e.  high  winds  and  waves,  time  between  observations  greater  than  12  hours) 
have  been  eliminated  when  warranted.  Consideration  was  given  to  the  reliability 
of  the  observer;  doubtful  shipboard  computations  of  set  and  drift  were  edited;  and  ob¬ 
servations  with  erroneous  locations  (mostly  observations  on  land)  have  been  eliminated. 
The  accepted  data  sre  considered  most  useful  when  used  collectively  ss  In  susmaries 
where  a  mmber  of  observations  show  trends. 

General  Observation  Technique 

The  set  (direction)  and  drift  (speed)  are  computed  by  the  navigator  from  the  difference 
between  the  dead  reckoning  (DR)  position  and  the  position  determined  by  any  type  of 
navigational  fix.  The  drift  can  be  determined  along  any  straight  line  track  and  includes 
all  factora  which  cause  changes  in  the  DR  position.  When  a  fix  is  obtained,  the  current 
set  (direction)  is  FROM  the  DR  position  TO  the  fix;  the  drift  (speed)  is  equal  to  the 
distance  in  nautical  miles  between  the  DR  and  the  fix,  divided  by  the  number  of  hours 
since  the  last  fix.  For  successive  observations,  the  TO  POSITION  of  one  observation 
becomes  the  FROM  POSITION  of  th-  next  observation. 

Because  the  Influence  of  current  may  vary  along  a  ship's  track,  the  MEAN  POSITION  of 
the  track  is  assigned  as  the  geographic  location  of  the  current  observation.  An  example 
of  a  current  computation  is  shown  in  the  figure  below. 


(1)  Persistent  Current  -  60  percent  or  more  of  ( J )  Prri. 
all  observations  fall  within  a  45*  sector  all 

of  the  8-polnt  compass.  •*'>* 
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EXAMPLE  OF  A  SURFACE  CURRENT  (SHtf  $  DRIFT)  OBSERVATION 


Data  Presentation 


The  following  legend  shows  two  types  of  surface  current  presentations  by  1*  quadrangle, 
type  1  with  12  or  more  observations  and  type  2  with  fewer  than  12  observations.  Where 
there  are  11  or  fewer  observations  within  a  1*  quadrangle,  the  total  number  of  observa¬ 
tions  is  shown  within  the  90*  quadrant  containing  the  observations. 


LEGEND 

TTPI  I  TYPE  2  A  NIMBI  R  or  CALMS  ( INC ll'U tO  IN  TOTAI  OBSLKVM  InNS)  . 

•  TOTAL  OBSERVATIONS  (999  ALSO  USED  FOR  100**  OR 
I0RE  OBSERVATIONS). 

A  C  MEAN  SPEED  (0.8  KNOT)  FOR  ALL  OBSERVATIONS. 

D  VECTOR  RESULTANT  DIRECTION  <*T)  FOR  ALL  OBSERVATIONS. 

G 

|  PERCENT  FREQUENCIES  (57*  PRIMARY  DIRECTION.  2)t 
SECONDARY  DIRECTION). 

f  MEAN  SPEEDS  (1.0  KNOT  PRIMARY  DIRECTION,  0.6  KNOT 
SECONDARY  DIRECTION). 

O  NUMBER  OF  OBSERVATIONS  BY  QUADRANT. 
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(4)  B irons  1  Flow  -  Practically  all  obser\ 
are  concentrated  in  opposite  pairs  ol 
sectors,  and  one  pair  contains  at  le 
80  percent  as  many  observations  as  t) 
pair.  This  generally  indicates  vari* 
that  occurs  i  ”»  zones  of  entrainment  t 
opposing  curtents  (see  examples  A  anc 
quadrangles  1,  2,  and  3). 
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(1>  PeT si  stent  Current  -  60  percent  ot  more  of 
all  observations  fall  within  a  45*  sector 
of  the  8-point  compass. 


(2)  Prevailing  Current  -  70  percent  or  more  of 
all  observations  fall  within  two  adjacent 
48*  sectors. 


(3)  Primary  Current  with  Secondary  Direction  ■ 

(a)  Primary  Current  -  80  percent  or  more 
of  all  observations  fall  within  three 
adjacent  48*  sectors. 

(b)  Secondary  Direction  -  20  percent  or 
more  of  all  observations  fall  within  a 
48*  sector,  and  the  two  resultant  vector 
directions  are  separated  by  more  than  90* 
of  arc. 
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(4)  Bizonal  Flow  -  Practically  all  observations 
are  concentrated  in  opposite  pairs  of  45* 
sectors,  and  one  pair  contains  at  least 
80  percent  as  many  observations  as  the  opposite 
pair.  This  generally  indicates  variability 
that  occurs  in  zones  of  entrainment  between 
opposing  currents  (see  examples  A  and  B, 
quadrangles  1,  2,  and  3). 


(5)  Variable  Current  -  The  48*  sector  with 

most  observations  has  less  than  25  percent  of 
all  observations;  direction  is  Indeterminate. 
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The  surface  current  information  is  based  mainly  on  ship  drift, 
is  the  difference  between  the  dead  reckoning  position  and  the  posit i 
determined  by  any  type  of  navigational  fix.  This  difference  describ 
the  direction  and  sneed  of  the  current. 


